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(57)Abstract: 

PURPOSE: To provide a highly reliable electrostatic levitation type 
carrier device and its electrode for electrostatic levitation which has no 

damage at the electrode in a lead section, and are improved in the ^iSi^ 

maximum attraction force and levitating rigidity, and can accurately -x^ 

carry a levitated body. 

CONSTITUTION: An electrode for electrostatic levitation 10 is 
quarteredly arranged on a circular insulating substrate 4 with separating 
belts 11a, lib put amount them. Positive and negative voltages are 
alternately applied to these four fan-shaped electrode 10a, 10b, 10c, 
1 Od. In addition, in order to prevent the concentration of electric charge, 
the corner parts of the above fan-shaped electrodes are severally 
chamfered in radius of curveture R, and a lead wire 12a is connected to 
the outside of the fan-shaped electrode 10a, and a lead wire 12b is 
connected to the outside of the fan-shaped electrode 10b, and a lead 
wire 1 2c is connected to the outside of the fan-shaped electrode 1 Oc, 
and a lead wire 12d is connected to the outside of the fan-shaped 
electrode lOd. 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] While dividing equally the electrode with which (a) forward electrical potential difference is impressed, 
and the electrode with which a negative electrical potential difference is impressed and arranging them on an 
insulating substrate in the electrostatic surfacing transport device of the surfacing object using an electrostatic 
suction force The electrode for electrostatic surfacing which has the lead wire drawn from the lateral surface of 
all those electrodes, (b) The displacement sensor which detects the gap of this electrode for electrostatic 
surfacing, the surfacing object which counters, and the electrode for the (c) aforementioned electrostatic 
surfacing and a surfacing object, (d) It conveys by attracting said surfacing object with an electrostatic suction 
force, and holding in the state of no contacting by impression of the controller which controls the applied voltage 
to said electrode for electrostatic surfacing, and the electrical potential difference to the electrode for the (e) 
aforementioned electrostatic surfacing. The electrostatic surfacing transport device characterized by making it 
secede from said surfacing object from said electrode for electrostatic surfacing by cutoff of the electrical 
potential difference to said electrode for electrostatic surfacing if the location where the surfacing object was 
planned is reached. 

[Claim 2] Said surfacing object is an electrostatic surfacing transport device according to claim 1 which is 
tabular. 

[Claim 3] The electrode for electrostatic surfacing characterized by providing the electrode with which a forward 
electrical potential difference and a negative electrical potential difference are impressed by turns, and the lead 
wire drawn from all the lateral surface of (b) this electrode in the electrode for electrostatic surfacing of the 
electrostatic surfacing transport device of the surfacing object using an electrostatic suction force while 
hyperfractionation is equally carried out on the (a) insulating substrate. 

[Claim 4] The electrode for electrostatic surfacing according to claim 3 with which said electrode was 
quadrisected. 

[Claim 5] The electrode for electrostatic surfacing according to claim 3 or 4 whose appearance of said electrode 
is a circle configuration. 

[Claim 6] The electrode for electrostatic surfacing according to claim 3 or 4 whose configuration of said 
electrode is a flabellate form. 

[Claim 7] The electrode for electrostatic surfacing according to claim 3 or 4 which has a hole in the center of 
said electrode. 

[Claim 8] The electrode for electrostatic surfacing according to claim 3 or 4 whose appearance of said electrode 
is a rectangle. 

[Claim 9] The electrode for electrostatic surfacing according to claim 8 whose configuration of said electrode is 
a square. 

[Claim 1 0] The electrode for electrostatic surfacing according to claim 8 whose configuration of said electrode is 
a rectangle. 

[Claim 1 1] The electrode for electrostatic surfacing according to claim 3 which forms R in the corner of said 
electrode. 
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♦ NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electrostatic surfacing transport device of a surfacing object 

which used the electrostatic suction force, and its electrode for electrostatic surfacing. 

[0002] 

[Description of the Prior Art] Work environments with a very high air cleanliness class, such as current, semi- 
conductor industry, and the precision machinery industry, are increasingly required in many fields. In order to 
raise an air cleanliness class and to prevent generating of dust with removal of dust, development of a non- 
contact conveyance device without mechanical contact has been desired. 

[0003] Then, the invention-in-this-application person etc. came research of direct-current electrostatic 
surfacing by feedback control in piles, in order to develop the device in which tabular bodies, such as a silicon 
wafer, are handled and conveyed by non-contact. The example of structure of the electrostatic levitation device 
which floats a tabular body on d rawin g 7 is shown. In this drawing, when the electrostatic suction force 
committed on the surfacing object 2 through a predetermined gap controls the electrical potential difference 
impressed to an electrode 1 to the electrode 1 on an insulating substrate 4 to balance with the weight of the 
surfacing object 2, the surfacing object 2 is floated in the air. In order to obtain surfacing [ **** / completely /- 
less ], it is necessary to restrain movement of the surfacing object 2 from five directions. Usually, the electrode 
1 is divided into some parts. 

[0004] The top view of the electrode for electrostatic surfacing conventionally used for drawin g 8 is shown. The 
whole electrode is divided into four parts in this drawing. A form and area are the same and three electrodes 6a, 
6b, and 6c arranged equally outside form one ring for them. 6d of central electrodes is disc-like, and the area is 
the sum of the area of three outside electrodes. Although the same polar electrical potential difference (for 
example, forward potential) is impressed to three outside electrodes 6a, 6b, and 6c, the electrical potential 
difference (for example, negative potential) with an opposite polarity is impressed to 6d of center electrodes. In 
order to maintain the potential of a surfacing object (with no illustration) at a zero bolt, the absolute value of the 
electrical potential difference impressed to 6d of center electrodes is the average of the electrical potential 
difference currently impressed to three outside electrodes. 

[0005] Moreover, an electrical potential difference is impressed to 6d of central electrodes by lead-wire 7a. and 

is impressed to the surrounding electrodes 6a, 6b, and 6c with lead wire 8a-8c, respectively. 

[0006] 

[Problem(s) to be Solved by the Invention] However, it was discovered that the above-mentioned conventional 
electrode for electrostatic surfacing has a problem as shown below. 

(b) When lead-wire of 6d of center electrodes 7a has a small clearance between an electrode and lead wire, 
discharge breakdown tends to happen, and lead wire goes out simply between an electrode and lead wire, and it 
becomes impossible to be inserted among the outside electrodes 6a and 6b, and to use the whole electrode for 
it. It is a problem especially when the electrode is made of the thin vacuum evaporationo film. In order to solve 
this problem conventionally, the approach of enlarging the clearance between an electrode and lead wire was 
adopted. However, enlarging a clearance will make area of an electrode small and it will lower the maximum 
electrostatic suction force and surfacing rigidity. 

[0007] (b) Since the area of 6d of center electrodes is 3 times the area of outside electrode 6a, when the 
electrical potential difference of the same value is impressed, the current which flows lead-wire of 6d of center 
electrodes 7a will be 3 times [ which flows lead-wire 8of outside electrode 6a a ] the current, and lead-wire 7a is 
easy to be destroyed by generation of heat by resistance. It is a problem especially when the electrode is made 
of the thin vacuum evaporationo film. 

[0008] This invention removes the above-mentioned trouble, does not have damage on the electrode in the lead 
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section, raises the maximum^^ptrostatic suction force and surfacing ri^^A^, and aims at offering an 
electrostatic surfacing transp^a device and its electrode for electrostatj^^urfacing with the high dependability 
which can convey a surfacing object exactly. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, while the electrode with which 
(a) forward electrical potential difference is impressed, and the electrode with which a negative electrical 
potential difference is impressed are divided equally and this invention arranges them on an insulating substrate 
in the electrostatic surfacing transport device of a surfacing object which used the electrostatic suction force 
The electrode for electrostatic surfacing which has the lead wire drawn from the lateral surface of all those 
electrodes, (b) The displacement sensor which detects the gap of this electrode for electrostatic surfacing, the 
surfacing object which counters, and the electrode for the (c) aforementioned electrostatic surfacing and a 
surfacing object, (d) by impression of the controller which controls the applied voltage to said electrode for 
electrostatic surfacing, and the electrical potential difference to the electrode for the (e) aforementioned 
electrostatic surfacing It conveys by attracting said surfacing object with an electrostatic suction force, and 
holding in the state of no contacting, and when the location where the surfacing object was planned is reached, 
it is made to make it secede from said surfacing object from said electrode for electrostatic surfacing by cutoff 
of the electrical potential difference to said electrode for electrostatic surfacing. 

[0010] Moreover, in the electrode for electrostatic surfacing of the electrostatic surfacing transport device of 
the surfacing object using an electrostatic suction force, while hyperfractionation is equally carried out on an 
insulating substrate, the electrode with which a forward electrical potential difference and a negative electrical 
potential difference are impressed by turns, and the lead wire drawn from all the lateral surface of this electrode 
are prepared. Moreover, R is formed in the corner of an electrode. 
[0011] 

[Function] As described above, while dividing equally the electrode with which a forward electrical potential 
difference is impressed, and the electrode with which a negative electrical potential difference is impressed and 
arranging them on an insulating substrate in the electrostatic surfacing transport device of the surfacing object 
using an electrostatic suction force according to this invention The electrode for electrostatic surfacing which 
has the lead wire drawn from the lateral surface of all those electrodes. By impression of the displacement 
sensor which detects the gap of this electrode for electrostatic surfacing, the surfacing object which counters, 
and said electrode for electrostatic surfacing and surfacing object, the controller which controls the applied 
voltage to said electrode for electrostatic surfacing, and the electrical potential difference to said electrode for 
electrostatic surfacing If the location where it conveyed by having attracted said surfacing object with the 
electrostatic suction force, and having held in the state of no contacting, and the surfacing object was planned is 
reached, since it was made to make it secede from said surfacing object from said electrode for electrostatic 
surfacing, by cutoff of the electrical potential difference to said electrode for electrostatic surfacing There is no 
damage on the electrode in the lead section, the maximum suction force and surfacing rigidity can be raised, and 
conveyance of a surfacing object can be ensured. 

[0012] moreover, the electrode for electrostatic surfacing — an insulating-substrate top — equal — 
hyperfractionation — for example, while being quadrisected Since the electrode with which a forward electrical 
potential difference and a negative electrical potential difference are impressed by turns, and the lead wire 
drawn from all the lateral surface of this electrode were provided The current which flows an open circuit of the 
lead wire by discharge breakdown between an electrode and lead wire and the lead wire of a center electrode 
becomes excessive like before, there is no damage on the electrode in the lead section, and a positive electrical 
potential difference can be impressed. 
[0013] 

[Example] Hereafter, it explains to a detail, referring to drawing about the example of this invention. The outline 
block diagram of an electrostatic surfacing transport device in which drawin g 1 shows the 1st example of this 
invention, and drawin g 2 are drawings showing the example of conveyance of the silicon wafer by the 
electrostatic surfacing transport device of this invention. First, the outline configuration of the electrostatic 
surfacing transport device of this invention is explained using drawin g 1 . 

[0014] On the insulating substrate 4 of a circle configuration, it faces across Separators 1 la and 1 lb. and the 
electrode 10 for electrostatic surfacing with which four flabellate form electrodes 10a, 10b, 10c, and lOd divided 
equally have been arranged is formed. Although a forward electrical potential difference and a negative electrical 
potential difference are impressed to these four flabellate form electrodes 10a. 10b, 10c, and lOd by turns In 
that case, R is formed in the these flabellate form electrodes [10a 10b, 10c, and lOd ] corner in order to 
prevent concentration of a charge, furthermore — the lateral surface of flabellate form electrode 10a — lead- 
wire 12a — lead-wire 12c is connected to the lateral surface of flabellate form electrode 10c. and 12d of lead 
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wire is connected to the Iat6^^^rface of 10d of flabellate form electro^Bfor lead-wire 12b (with no 
illustration) at the lateral sur^roe of flabellate form electrode 10b, respecWely. 

[0015] The surfacing object 2 is arranged so that it may counter with this electrode 10 for electrostatic 
surfacing. A cap with the electrode 10 for electrostatic surfacing and surfacing object 2 is detected by 
displacement sensors 14, 15 (with no illustration), 16, and 17, and is sent to a controller 18 by making it into a 
feedback signal. A controller 18 compares an input signal with desired value, carries out data processing of the 
deflection, although a surfacing object can surface to stability in a target position, it makes the required voltage 
signals VI, V2, V3, and V4, and it impresses each to Electrodes 10a, 10b, 10c, and lOd. 

[0016] Thus, by controlling Electrodes [ 10a 10b, 10c and lOd ] applied voltage, the electrostatic suction force 
between Electrodes 10a, 10b. 10c, and lOd and a surfacing object is controlled, and a surfacing object is 
surfaced by no contacting. Next, the example of conveyance of the silicon wafer by this electrostatic surfacing 
transport device is explained using drawin g 2 . 

[0017] (1) As shown in drawin g 2 (a), the electrode 10 for electrostatic surfacing is up (dotted-line location) 
(step **). From the location, the electrode 10 for electrostatic surfacing falls, the surfacing object 21 put on the 
installation base 22, for example, a silicon wafer, is approached, and it stops to a position. And the electrical 
potential difference controlled by the electrode 10 is impressed, and a silicon wafer 21 is surfaced in the state of 
no contacting with an electrostatic suction force (step **). 

[0018] for surfacing a silicon wafer (550 micrometers in thickness, 9.7g) with a diameter of 4 inches through the 
gap of 400 micrometers — about 914 — the applied voltage of V is required. On the other hand, since the 
destructive electric field of atmospheric air or a vacuum are 3.0v/micrometer, in gap 400micrometer. an 
electrical potential difference can be impressed to a maximum of 1 .2kV. and there is no fear of electric-field 
destruction. 

(2) In the condition, as shown in drawin g 2 (b), a silicon wafer 21 can be conveyed by moving the electrode 10 
for electrostatic surfacing (step **). 

[0019] (3) And if the conveyance location of the predetermined silicon wafer 21 is reached as shown in drawin g 
2 (c), the electrode 10 for electrostatic surfacing will be stopped, if the electrical-potential-difference supply to 
the electrode 10 for electrostatic surfacing is intercepted, a silicon wafer 21 will secede from the electrode 10 
for electrostatic surfacing, and a silicon wafer 21 will be left behind to the predetermined location 23 (step **). 
(4) Move the electrode 10 for electrostatic surfacing upwards, and prepare for the following cycle there (step 
**). 

[0020] In addition, it cannot be overemphasized that it cannot pass over this to an example of an electrostatic 
surfacing transport device, but a change of various conveyance processes or a conveyance location can be 
made. The electrode for electrostatic surfacing used for such an electrostatic levitation device is explained 
below. Drawin g 3 is the top view of the electrode for electrostatic surfacing in which the 1 st example of this 
invention is shown. As shown in drawin g 3 , the electrode 10 for electrostatic surfacing of this example consists 
of an insulating substrate 4 of the circle configuration which has the diameter as the surfacing object which has 
the shape of a disk type, such as a silicon wafer, with the same appearance, and a form and area — the same — 
four electrodes 10a, 10b, 10c, and lOd which are flabellate forms face across Separators 11a and lib on an 
insulating substrate 4, and are arranged at four division into equal parts. If it puts in another way, it is equally 
quadrisected by Separators 11a and lib. 

[0021] Then, a forward electrical potential difference and a negative electrical potential difference are impressed 
to four flabellate form electrodes 10a, 10b, 10c, and lOd by turns. Moreover, R13 is formed in the these flabellate 
form electrodes [10a 10b, 10c, and 10d ] corner in order to prevent concentration of a charge. Furthermore, the 
lead wire for impressing said electrical potential difference is connected to the these flabellate form electrodes 
[10a 10b, 10c, and lOd ] lateral surface, namely, — the lateral surface of flabellate form electrode 10a — lead- 
wire 12a — lead-wire 12c is connected to the lateral surface of flabellate form electrode 10c, and 12d of lead 
wire is connected to the lateral surface of lOd of flabellate form electrodes for lead-wire 12b at the lateral 
surface of flabellate form electrode 10b, respectively. 

[0022] Here, the example of manufacture of an electrode is explained. By photolithography etching, an electrode 
pattern is formed on a sensitization substrate. The sensitization substrate is stuck on an insulating substrate 
with a thickness of 15mm. If an example of the condition is shown, negatives will be developed after exposure 
using an organic system developer for 3 minutes with the aligner for (1) exposure:printed circuit boards. 
[0023] (2) Etching : with the etching reagent only for said sensitization substrates, etch the copper foil on a 
sensitization substrate and form an electrode pattern. 

(3) Resist exfoliation : organic system exfoliation liquid removes the resist on an etching pattern. 

Drawin g 4 is the top view of the electrode for electrostatic surfacing in which the 2nd example of this invention 
is shown. 
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[0024] As shown in drawin g l^W^e electrode 30 for electrostatic surfac^^^f this example is applicable to 
electrostatic surfacing of the^Kk 41 which the hole 42 as shown in dra^^ ^ 5 is opening. The electrode 30 for 
electrostatic surfacing in this example is the same as that of the electrode configuration of drawin g 3 . and 
abbreviation, if the point of having circular isolation region 31 e corresponding to the hole 42 of a disk 41 in the 
center is removed. That is, four electrodes 30a, 30b, 30c, and 30d of an abbreviation flabellate form are arranged 
at four division into equal parts on both sides of Separators 31a and 31b and circular isolation region 31 e on the 
insulating substrate 4 of a circle configuration. If it puts in another way, it is equally quadrisected by Separators 
31a and 31b and circular isolation region 31 e. 

[0025] So, a forward electrical potential difference and a negative electrical potential difference are impressed to 
these four electrodes 30a, 30b, 30c, and 30d of an abbreviation flabellate form by turns. Moreover, R33 is formed 
in each corner of four electrodes 30a, 30b, 30c, and 30d of an abbreviation flabellate form in order to prevent 
concentration of a charge. Furthermore, the lead wire for impressing an electrical potential difference is 
connected to the electrodes [ of these abbreviation flabellate form / 30a 30b, 30c, and 30d ] lateral surface. 
That is, lead-wire 32c is connected to the lateral surface of electrode 30c of an abbreviation flabellate form, and 
32d of lead wire is connected to the lateral surface of 30d of electrodes of an abbreviation flabellate form for 
lead-wire 32b at the lateral surface of electrode 30a of an abbreviation flabellate form at the lateral surface of 
electrode 30b of an abbreviation flabellate form [ a / lead-wire 32], respectively. 

[0026] Drawin g 6 is the top view of the electrode for electrostatic surfacing in which the 3rd example of this 
invention is shown. As shown in drawin g 6 , as for the electrode 40 for electrostatic surfacing of this example, 
the electrodes 40a, 40b, 40c, and 40d of four squares are arranged across Separators 41a and 41b at four 
division into equal parts on the rectangular insulating substrate 50. If it puts in another way, it is equally 
quadrisected by Separators 41a and 41b. 

[0027] So, a forward electrical potential difference and a negative electrical potential difference are impressed to 
the electrodes 40a, 40b, 40c, and 40d of these four squares by turns. Moreover, R43 is formed in each 
electrodes [ of four squares / 40a 40b. 40c, and 40d ] corner in order to prevent concentration of a charge. 
Furthermore, the lead wire for impressing an electrical potential difference is connected to the electrodes [ of 
these squares / 40a 40b, 40c, and 40d ] lateral surface, namely, — the lateral surface of square electrode 40a - 
- lead-wire 42a — lead-wire 42c is connected to the lateral surface of square electrode 40c, and 42d of lead 
wire is connected to the lateral surface of 40d of square electrodes for lead-wire 42b at the lateral surface of 
square electrode 40b, respectively. 

[0028] Thus, the electrode 40 for electrostatic surfacing constituted is applicable to electrostatic surfacing of a 
square tabular body. Moreover, although not illustrated, it cannot be overemphasized by constituting the 
electrode for electrostatic surfacing which consists of an electrode of four rectangles that it can use for 
electrostatic surfacing of a rectangular tabular body. Furthermore, you may make it form the isolation region of a 
circle configuration in the center section of the electrode for electrostatic surfacing which consists of an 
electrode of the four above-mentioned rectangles. 

[0029] Moreover, even if the area of an electrode is reduced, as long as a suction force required for surfacing 
and surfacing rigidity are acquired, it is possible to deform various configurations of an electrode. In addition, this 
invention is not limited to the above-mentioned example, and based on the meaning of this invention, various 
deformation is possible for it and it does not eliminate them from the range of this invention. 
[0030] 

[Effect of the Invention] As mentioned above, as explained to the detail, according to this invention, there is no 
damage on the electrode in the lead section, the maximum suction force and surfacing rigidity can be raised, and 
a surfacing object can be conveyed exactly. Moreover, a positive electrical potential difference can be impressed 
to the electrode for electrostatic surfacing. 



[Translation done.] 
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[0004] 08K:Se3fefflli6n/c»«^±ffl«S©^ 

ffiH^j^'To C©0(C*jt,s-C> tiffi^f$K4o©g|5^{C 

^ii^nx^^^, jHBij(ci^icieg$n-ct^5 3o©affi 

6a. 6 b, 6 c«J^fcMafeigD-e. lo©y>i'* 

^©ffia»JHM© 3 o©m@©ffia©fi]-c* Ji-jgij© 

20 3o©mffi6a. 6 b. 6c{CSi, llDffi14©m)E 

(^^«, ernii) mm-^tixi.^ 

i^'CvSffie d(cEnjjn3n-5Sffi©i»*f(iii3:. ^1#J© 
3 -:)©mffifcEpjn3 n-ci> *S£E©T^^fii{c^c r, ri» 

[0005] *fc. tf>'i:»©m€i6 d «:« >; - Ki||7 a CC 
.to. JlH©m@6 a. 6 b. 6 c tc« 'J - K^8 a ~ 

scicio. ^n-enmii*sEnJ}n3n.5J;5(c)5:orii 

30 

[0006] 

( -f ) cfJ^CxmS 6 d © y - Ki^ 7 a {*. 9\m(OW.%Q a 
ie b©P^K:S^$n-C*JO. y- K^i©^©BS 

ci3-?>-r<, y- Ki^*5®^cc^n-cLSi\ 
40 ■^K.^icmmxs>?>. fie*. c©ras*»^-r'5fc2&. 
nfc, hii^x^uifih. isgK*A*<-r-5cii3:. me© 

[0 00 7] ( n) cfi;i:>m@6 d ©ffiS*5^1-ffliJ©m® 6 
a©ffia©3<S-C*^fc». lllGfii©«EE*5ElWn3nS 
JS^tC. tt>.i:xS® 6 d © y - Fi® 7 a *SEEnSS8SE». 
31-fliJ©mS 6 a © y - F«l 8 a SmSS© 3 Aj: 
0. Slii«:«fcS^ry- Fi^7 a«iE«3nat=>. ^ 

50 g*5f5t^^sigt?-rfrt^stB^(c«. i|#ec. rast?* 



(3) 

3 

•So 

[0 00 8] *i%Hj«. ±tePp^®.#.?:l^*L/. y - ksp 
[000 9] 

$ n s - h'U^mr ^m'^m±mmmt . ( b ) c <d 
»mf?±ffl^<tMifi)-r-s??±^ ( c ) B?ia»m» 

<!: . ( d ) mmmmii$-±mmm^<DemmE.^mm-r ^ 
[0010] i;fc, mnm\ti^mi^^ta^±»<Di^m?- 

[0 0 1 1 ] 

EPM $ n •& m«i <h «imi£:^EP»a stii>^t ^mm&^ 
nor. aijM=&m\ t^^jh^tdJ^^stDfeegtcS'S 40 

mriB#M??±ffim@'\®«IE©iSK(cJ:f3, HuiBf? 

[0 0 1 2 ] */c. -e©»ii?^±ffl«e«, ^mm± 
vii^K.tS'^m. mtf. 4^S!isn?.i<t€>{c, 

/i:©-C. ae*©J:^{C, SSiy-Ki|g<i:©P5©SScmK 50 
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4 

«{C4;S y - Ki^©»fig^-^,' *'C>m@© y - F^^jiSEn 
Sm8£*^3§;*ccc . y - FSPtc*jl:f •5m«i©Ji^3!»i^t 
<. sw^imiE©Enfln*ff ^Ci^i-C^S, 
[00 13] 

imm} «T, *^H^©Mte«?<ItCot,^-C0*#ML^C 

*i6i?ifflcciftBjf •5. m 1 «*^Bj©^ 1 (ommm^m 
■rw>m.m±.tm^<Dwmmm^, iii2tt*^w©»s 

?^±^$igtc i -s y 3 > x7^©^gMt«l?r*■rsr 

$>i>, S-r. 3t:BBJ©»li??±t83^g©«BS1«fi£(c-:) 

[0014] mm<Dmmm^4 ±Knt^m^ i i a . 

oa. 10b, 10c, 10 d*mm^$titc»m^±m 
s@i 03!)is:we)tis. cne)©4o©)st»;©«@i 0 

a. 10 b. 10 c. 1 0 d(C, JEHBEia^HiAi^ 

atcEnttisti-s*^. ^©jg^. m?w©***E&<'fcJi) 
cc. cne)©)st*;©«@i 0 a. lOb. loc. lo 

d©:ftgl5K«R*s?fJfiS3nrfe>3 , Wic, ^t^©^l 
0 a <D9\-mmiC<it y - F^ 1 2 a Ai. Ht^©SS 1 0 b 
©i1-ffllM«:«y-Fi^l 2 b (0^/3: L) A^. ]Pt«©« 
@ 1 0 c ©J1-ffliJMCC« y - Fi^ 1 2 c A5> ^t'JOSS 1 

0 d (D^mwicit y - Fi^ 1 2 d *i. -e4T,-enSiK3 ti 

[0015] C©»St¥±ffl1ifi5 1 0 <!:>Pf[6]TS cfc ^ 
tc. r?±ft2 3!)^i5g3n6„ •€-©l^m?#±fflmffi 1 0 i 
?*±ft2 <k©+ + 7lJ^{4-fe>-!^ 14. 15 (m^fJ: 
L). 16. 1 7{cJ:iJ*^H13n. *n*7^-F-'^*i' 

^mnt Lxpimm 1 8 cc3M6n€.o mwm i 8 «a;'3 

*j s#fig{c^^{c^±-c * s ©«:ie:>Si&mjE<i# V 
1, V2. V3. v4*fp!3/cL/, -e-#T,-en*mfii 1 0 

a, 10 b. 10c. 1 0 d'^EflftJ-r-S, 
(0 0 1 6] C©J;^«:. fiffil Oa. 10b, 10 

c. 1 0 d^(DBmmE.^mm-r^cti,cj^':,x, mm 

lOa, 10b. 10c. I 0 ditm±i^t<Dm<Dl^M 

m2^m^^xmmri>. 

[00 17] { 1 ) 02 (a) K:^-rJ:^«:. Pm??± 
fflS@i o«±7Sr (^Sfiig) cc*s (xf -^:/(D) . 
-^©figA^e. PS?^±fflS®l OA^TAior. *Sg-& 
2 2{CgA>nt:i,»Sf?±{*. mci, i^y 3>'i;i>'N2 

itcSifiL. ef^©fitgfc(?±-r.5. -euT. «@i 0 
icfmiintcmK^i^imi^. m>mm^\tsvzj;:^. vya 

®) . 

[00 18]mtf. itS4-r>5^©i^y 3>'5xy% 
(;i$5 5 0Mm. 9. 7g)*. 400 Mm©+>-;' 

v^fy\yxn-±.i^hK.kt.. mQ 1 4 v©EnflnmiE*i<i:^ 
St?**, ;^m^s^©jK«mm*3. OV/m 



C4) 

5 

mi^cCCDr. ^'-^ yy'4 0 0 umVU. 1 . 2 KV 

(2) ^coiKmv. S2 (b) ic^Tcfc^ic. mmm± 

[00 19] (3) -eur. 02 (c) CC^Tcfc^^:. 

±ffl^@ 1 0 ^{^±^'itx. mm^^±mmm i o --om 

Ii«*&^ffiBr*r ^ <b . >> y a > »i; x>r^ 2 1 

mffil 0:^>6«)Kb. VUn>»i;xyN2 l«^mS2 10 

(4) ^cr. nmr^iffimsi o^±:/7--^S63-^ 
(DW'mmx$>^. msftCTT^rj:^^. c<DmMm(Dmm 

3^cC-:>ri^€>4ocDm@l 0 a. 10 b. 10 c. 1 0 d 
^»S4±tc^}«^l 1 a, 1 1 h^mA.X. 4 

^^ccieg$nri^€>o ^K^rntf. ^^^i i a. i 

ib^c<fc»3. ^m(^c4^m$tixi.^^o 

[0 02 i]^c-c. Arr>o:>mi^<Dmmi 0 8L, lo 

b. 10 c. 1 0 d^c. lEmKtnmBEtt^^lfCWlM 
^n^Jz^(tCrj:'oXi.^i>o ttc. WMcom^^f^^tc^ 
(fC^ cn6CDHt^CD^@l 0 a. 10 b. 10c. 10 30 
dconmatRi 3mm^tlXi.^^o MCC. Ctlh<0 

mtK<Dm®ioaL, 10 b. 10 c. 1 0 d(D9\-mm(ic 
-rutD-i^. Mixcomm i o acD^^mffi^c^u kj^ 

1 2 a;0^. Mt^CD^S 1 0 bCD^^fPJjfflCCtJ U - 1 2 

hf)K miK(Dmmi o c<Dmm(factv- ksi 2 c 
mi^omm 1 0 d <D?f(siMK:» y - K«ii 2 d 

[0 022] c cr. mMoKf^fWcoc^rgiB^-r^o 

^®>^N-i^->^ff^^'r'E>o "tcomiytm^^m^ 1 5 mm 

( 1 ) StK : :^ y > h S«fflS*^Btc<fc «9 3 ^raSife 
[0023] (2)x;,5^>^: MiB/^Sg#fl30x 

(3) W^,^fHM?StcJ:»). x>>^>d/ 

@ 4 \t:^Bm<om 2 <D jiiS6?a*^-rfiim??±ffl^@<D^ so 
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6 

mmx$>^. 

[ 0 0 2 4 ] 0 4 tC^-Tcfc ^ tC. CCD^^(D»m?^± 

fflii@3o&j. 05^c^-rj:^>^c. :K4 2^^mi^>xi.^^ 
7=^^x^57 4 i<Dlim^±^3pj«r* So c<d^0*k:*5 

tt€>limr#±ffl^M3 0(i. ct3^^Cr^^X^4 1(Z)?:4 
2tcS?fjSU/cRff^cD^»Mi^3 1 e^WT'2>,'^.^l^t:f 

tf. 03(DSffii«^<bfBSiifiir&€>o rtj:t>h. 40© 

BSMt^CDm®3 0 a. 3 0 b. 3 0c. 3 0 (li)mf^^ 
CDM^te4±tC^gt^3 1 a. 3 1 bSO'R0(Z>^gt 

^^3 1 e=&s^5^T4^^^ci2gsnrl>^o «i#-rn 
^gi^3 1 a. 3 1 hmj^mj&<D^mm!m3 1 etc 

[0 02 5] ^cr. ctih(OA-o(D^m^<omm3o 

a. 30b. 30c. 30dtC«. iE^EiftmBEctj&s 

^m<:tc^. 4 0(DB5S1:^(DS@3 0 a. 3 0 b. 3 0 
c. 3 0 dcr)«-^CDftgp«:«R3 3:;&5ff$^3nrii'2>o 
MCC. cn6CDBSSt^cDm@3 0 a, 3 0 b, 3 0 c. 

3 0 d<D9\-mm^u. ns.^twimr^fc^co^)- vm^ 

M^C&sy- F^3 2 a5&^\ B§^t^CDm^3 0 bCDil^ffl'Jffi 

(^at v-\'m3 2b^\ mmvi(Dm^3 o c (Dmmt^c 

« y - 3 2 c BSHt^OH® 3 0 d (D^^UPJjffi^C 

y- FJ^3 2 d^^s^n^nSi^^nrc^So 

[ 0 0 2 6 ] 0 6 i^t^m^cDm 3 (ommm^nktwrn^^ 

^<D]EyoB(Dmm4 Oa, 40b. 40c. 40d:^5^ 
5*81^4 1 a. 4 1 b>^^^e^r4^tciBS$nrc^ 
So ^K-rn«. :S^[K^4 la. 4 1 btcj:0. i^CC 

45>S(i$nTi>So 

[0 02 7 ] -ecr. ctifb<o4r>(D]EyjB<Dmm4o 

a. 40b. 40c. 40dtc«, jEmEE<b:gmE<t)&^ 

^m<tcl^. 4r>(OJEljm(Dm%4 0 a. 4 0 b. 4 0 
c. 4 0d(O^^(DnmatR4 3:fymf&^tlXi.^^o 
Mtc, cn6<DiE:&JI^OS®4 0 a. 4 0 b. 4 0c. 

4 0 dCD^ffliJffl^C^S. mK^Brnt^fc^co y- FlS?!)^ 

g^i^^nrc^So -r^^cct)'^. jEy^m(Dmm4 0ai(D9\'m 

mtfCit y - K«a4 2 a iE:^ff$<DS@4 0 b 

ifCiit y - K)^4 2 b t:^^. jEifm(Dmm4 o c onffiJEcc 

« y - KiS4 2 c IE7?ffJOme4 0 d CDil-iamccii 

y- F5^4 2 dJ&i^E-n-ensj^^nrc^So 
[002 8] coj:^w:iifiX$nsii^r^±fflmffi4 0 
iEm}<Dmt)i^i^<o^mi^±(fcmmx^ ^tc 

±i,cmmx^^ct{tm^^xi:>rj:i^o M^c. iiBL^rc 



(S) 



[0029] ttc, mm<Dmmt^^^tix m±ic * 

[0 03 0] 

ctfi^x'^i,, life. mmi^±mmmicnux. fiiii^c 
[EscDsm^cift?^] 

[02] *^?g©»m#±ta2l^gK J; ^ v' U 3 > ^ i 

[H3 ] *^Hjc!)ii 1 <ommm^m'rnmi$-±mmm<D 
[04] 2 <ommm>S:m-rw>mm±mmm(o 20 

[0 5 ] *^BJCD»2 ©||Jfe^*^-rPm?#±»<!: or 
©5A:AS|Sl»ri»4f=^ >^i'©^ffi0-C*).5, 

[0 6] :^^m<Dm3<Dmmm'&7rit»mm±m^<D 
¥S0-e*4. * 
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[0 7 ] se*©««©!BJ»*»j!p-a--s»«??±J?s©« 
[08] fie*©#«?#j:fflme©¥®0-c*s« 
2 ?$±(* 

4 Rff5tt©itei»S« 

10. 30. 40 wm^±mmm 

lOa. 10b. 10c. lOd m^oyWM 
11a. lib. 3 1a. 3 1b. 4 1a. 4 1b 

12a. 12b. 12c. 1 2 d. 32a. 32b. 3 
2c. 32d. 42a. 42b. 42c. 42d ') 

-m 

1 3.33.43 R 

14, 15, 16. 17 ^&42>-tf- 

1 8 mms 
2 1 

2 2 

2 3 

30a. 30b. 30c. 30d BSHt^©«@ 

3 1 e 

40a. 40b. 40c. 40d iE:^rjf$©Sffi 

4 1 
42 
50 



30b. 30c. 30d 
40b. 40c. 40d 



II ] 




l(k 10b. lOc lOd: MOiOM 
12^ 1% 12c Ki: '} — h*a 
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